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ftffl 2003-149812 



1 

&*.-?z>ik&m]ktf (B) TfE-®^: (i-i) ~ (i 

-5) ©£!>&< t^vi-rn^-c^snsssr-^w-rsii 

IflSl] 



(1-1) 




v/ 3 



o 

(1-3) 

lit 2] 



o 
(1-4) 



^ -o-c- xtt -c-o- 
o o 



(1 -5) 



COO-A'-B 
(AD) 

-«5t (aid a' atfBtt, -tn-en-jttjt 

(A I) iC^ttSA' RtfBtHfcT?**. 
[W*3S3] (A) /£#©{b£W, 7>)V*~VbM. 

10 gBXttttlMb. 

x— yjwe***^* 7**^7 s>*3S, 

Jft, v>7l7fc*->^n«ti£> 7^-^hHD^fS! 
20 ;M&3gd^jM«n£'>&< t*> 1 a©«iS«:Wr-5-(b'& 



-J&5£ (1-1) ~ (1-5) fc»V»T, R,~R,«, 

#*->;i^Xtt«»*£«LTV»T%>J:V», 7JW*;W 30 

\S.7)V>r~)V&*:»t. 
[I«**2] -*« (1-D ~ (1-5) ©'>&< 

TE-«5£ (A I) X« (Al I) T^snsstt)3ib 
3] 

-f-OH 2 -<p3 — — 40 

o=c 
9 

A— B 



(AI) 



—ass; (ad R.,a. jJcswk'p. Any>n^x 
tt7;u*;i/*£arr. a' «, mn£-£X2me>mm&& 

*-r. B tt, ±E-«t* ( 1 - 1 ) ~ ( 1 - 5 ) ©'>& 

Mb 4] 



50 



[^BJ!©l¥*ffl&g&HJ] 
[0 0 0 1] 

felc^CDte©?* H7 77^- >a >l8lcffiMS^ 
[0 0 0 2] 

[«£*©1S%] fb3«i«*#^S!i'5>* hl&j&W*, S 
©tt*M*© HRS* .fc 9 SftSB fctt * £ * *, 

[0 0 0 3] Kr FI+S/W- !f— *«*3ttMtJ"* 
ig-g-Kte. i t IT 2 4 8 n ©MO'J^ ^- 
#<J (kFD*->*:7W» z^nftt-tzmmzn 

/t*->*»J*U ft*©^? >5?75*K/V# 
5 V it iCtfc^T tS. % t ti. o X ^ § . 

[0 0 0 4] MKJSiSfiOftflfU 0>J*-« 

ArFX^->VWf- (19 3nm) 

1 9 3 nmffl«K*#&KJK*3Si"fc*. ±fS4b#*i*I 
^T^+ft-Ttefc^fc. 19 3 nmi£fi<gi£K. 

KiR©/hSVi7j?U #U 7t? x ) V— 

V ©if'Jffl ifl J. Vac. Sci. Technol. , B 
9, 3 3 5 7 ( 1 9 9 1) KfEWSftTV****, Z.<D 



( 3 ) 
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[0 0 0 5] ^i2 0 0 0- 1 2 2 2 9 4*&tt 

Aa6ta*nTV»fcb, V5>* hflt«c«ftbfc«fclMn» 

ofc. ^©^m*©«fa£bT«*ft/^->**£ 
tt*%. b*b, n^oy^y^nm^^^tit^ 

[0 0 0 6] 

K«i«)!Pftl/±5tt*IHi] «^ #5B9I©B» 

t? ic«fm*«aabT>b*«i** f «T-r* - t* t *< > 

[0 0 0 7] 

bWSCfcSJLfflb. TIE©#3S9i (1) ~ (5) £5S 
[0 0 0 8] ( 1 ) (A) igtt3te*Xtttt»»©!H» 

o , < *> i ^©? y < i *> 1 
■3 © 7 ? ^* > 

BfcfcSS£-*-*ft'&*JW* (B) TI2-«5fc (1-D ~ 

( i - 5 ) ©'>& < t *> vi-rtiA->T*$ n-sss^wt" 

«»DiBb*tt*«-b. tt©tfsj8fcJ:0#*b. 7JW* 40 

[0 0 0 9] 
[ft 5] 



R 3 



(1-1) 



R3 



V/ 

o— 4 

o 

(1-3) 
[0 0 10] 
[ft 6] 




(1-4) 



u _o-c- xi* -c-o- 
o o 



(1 -5) 



[ooii] -«5t (l-D ~ d-5) c*v»t, 
njwas«b<tt7;wdm;was**T. 

[0 0 12] (2) -»5t (1-1) ~ (1-5) © 

(AI)XB(AH) T?*an** 
r)MVMVLX'$>z>z.tz&®tirz> (i) tctsm©*-^ 



[0 0 13] 
[ft 7] 



-fCH 2 -(p-f— 

o=c 
9 

A^-B 



(A!) 



[0 0 14] -fOA (A I) «f, R..fc^ ^ 
oy>fl 1 Xli7)WH*at. A' tt, #^X2 

«©ans*&«-r. Btt, ±as-«5S (1-1) ~ d 

[0 0 15] 
[ft 8] 



COO-A'-B 



(AD) 



[0 0 16] (AID t, A' SitfBte, 

^n-ttat (A I) fc»l**A' RtfBfcra«T?*<&. 
50 [0 0 17] (3) (A) jjEtfOflS***** 
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(1) (2) lrgs ® 

[0 0 18] (4) EC* *Stt<fr&«&tf. 7y* 

*^t-r^> (i) ~ o) cDv»rn*cB«©*^t! 

[0 0 19] (5) JfiStt^^^ 7MJP75> 

{b^»Tr**cts**fr* (4) tctsm©*^!® 

[0 0 2 0] 
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otBMS£»i>*-r, (a) ettttaxfcttjtaowat 
st (i) ~ (in) Trai3n«ft;^«T**. 

[0 0 2 1] 

Mb 9] 




(I) 



R 12 R13 




R 18 Rl9 



00 



R33 ^3 




[0 0 2 2] R, ~R 3 r«« IH— X«S&oT, 



50 



Oil) 



Srjftf. R,~Ris> R IS ~R:7, R..~Rn© 

2dW±^tT. mm. 



( 5 ) 

7 

tt, #tttt»*V»tt«M*7;WI/*> i«® 

7 'Pts. < i %> lfll©7 v SSftfft^ tltzT 
->D*->ft> ^te< lfflo^y&ii^ S^*"^^ 

;P^+->S, $|>fc<£%>HH©:7v*]SI^*-&#*"*7 
1 fiCD7 7 flf T'f »SM7 'J 'J>tS.<t% 10 

>7Jl>*>^ ^^l/ 7>h5-fc>X 
CD^S^T. >&<D 7 — * > 
[0 0 2 3] -j&5£ (I) ~ (HI) CiSVVt, R,~R 

,,©it«itt, »8tt7MMStbTH e&*£*b 
Tfcctw x^nt. -7u\>)V&* 

JWS, sec t -^JVSOJ^ftlftftft 

i~4«©t>©***vf&n*. 8Stft7;i/^*tb*c 20 
<Dh<Di>m\f e>n*. r. ~R»T©iMMfc» #tt«7;i' 

^yy-h+yS, sec-^WS. t-7Y*c 
->*©«fc-5&£<SiS: i ~4ll© i b©*^vf Stt 
7;i/:i3rv'ft£LTte, v'^n^>^;U*^->ft> #J*- 

[0 0 2 4] R,~R„©/\Dy>gfi:lTll ~? V 

mm*. m*B** 9kmm*. vkmm*zmiz>z.t& 

T'£3. R„07 , J-JI'ScbTll «Atf. 
ft, h'JJVS, ^h + y7i-M, ^y^*©^ 
ftl«l**l/-ct)J:v»R**6-i 4ffl©t>o« , *»f 
an*. ^n^ogMttxffSK^ ^*&1~ 

4eC57;l/3=(r^*, /\ay>H J f (7 711^ 
WrP, RSIf) . R*»6~l 0fflO7'J-Jl^S. ^ 
jfi&2~6<B©7;i'drx;i'*, ->7;s, tFD^-> 

[0 0 2 5] Sfc, R,~Ri,, R, ( ~Rit. R».~R 

mm, stf**i»6aR«n5itxtt2 

[0 0 2 6] -J&5£ (I) ~ OH) K45V»T, X" ttT 
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8 

>K«©3¥#iS>Ul'*>B&©7X:a->T?**. 

«**v>»m«7;i'*^* 

« & Z> V» ttHtR7 * ->» 

fc%>l«07y«B ; f"C«»Snfc7->JI'* 

i:t>ifi©7y»K?-**«"r*7;^;i/*fctt 

0 T'J-^W-JI'S 

'>&< fcfc l«©7?/SWKT*#*"J"*7JWW*fctt 
7 'J — )V7.)Vi£— ;w^-+->s 

7 U -;i/>;;v*:x;w7 s^S 

£"fc lffl©7-y^Jl ; fTg^$nfc7 , J-JV-S 
4>&< t*> im<D7vmm*~zm.Wi.-2nit7 ! 5)\>*)V& 

JO [0 0 2 7] ±8Eitt««. »«tt»*VittSR«7;^;U 
StLTH KW1~12T^T, l~2 5fi© 

JVft, ^>^7PnxfJVS, 2, 2, 2-h'J7nn 

ft, /^-7DDHfyM, A-7DD-/^D^yJ> 

&$nfcR3Sf& 1 ~ 4 ©A— 7 H07Wll'iA { jifi ^ 
30 V^„ 

[0 0 2 8] ±fEtt$fttt> ^Ktt^SVittSR^;^*- 
ySttTH R**3&»1~1 2T*-3T, l~25ffl 

tt« h U 7an^ h=^->*. ^>^7DDih*yS, 

/\^7DD^ y^DtfJP^+v'S. A-7DD7h + 
^-7DD^fJW*->i. A-7DDHr> 

vfs^t**Tf#«). tifr-eh. ±x7ym-vm^nrz 

1 ~ 4 ©A- 7 D D 7)P3 ^ i/SAW $ 1/ Vi. 
40 [0 0 2 9] ±I57->;i'*tbT«, 2 ~ 1 2 

-tf$.oT« 1-2 3ffl©7y*« : ?-C«»S^TV»*'b 
©*»»SUV». RflcWICtthU70D7-k5 1 ;U*, 7D 

P D ^ > V/ -f JW*# Vf ^ Z. t A«T * ^) o 
[0 0 3 0] ±I27->n + ->StbT«« K*»* t 2~ 

i2t$>ot, i~2 3m<Dyvmm*xmm^tix^ 

Sfc©*<»*UV». A*6*)it«h , J7DD7-b:b^-> 
ft, 7DD7th*yI. ^>^7DD7"at:t-W 
^->S. '<>J'7DDA>v''fW+yi^S:i^^ 
50 fc**T?#*>. 
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9 

[0 0 3 1] ±|B7JWPJl/*fc»47U-^^*— ^ 
tbTtt. *HMfc**l~l 2T?»oT, l~2 5fi©7 

[0 0 3 2] ±%iT)V^)l^rzt,-i7V--)V7,)l^=-)V^ 
*->StLT(l R«W { 1~12T^T. 1-2 5 10 

ra©7* bv*. 

[0 0 3 3] ±fI7A'#;l'*fctt7U-^^*=JV'7 
5;StbTH, 2T?*oT, 1~25 

>x;v*-;W75/*« /\-7on*i??^M-Jl' 
75VS> ^>^7aa^>-fe*>7.;W*-Jl/7 5yS^ 20 

[0 0 3 4] ±E7U-Jl'*tbTtt, fc*ft**6~l 

4t$^T, i~9i07'yiifritsnxvufc 

-bU7DD^f*7i-m A7^7Dnt7f;l' 

g» ;t7UD7>b7-M> 4-7nn7i-)l' 

2, 4-^70D7i-M§*^^WT?f 

[0 0 3 5] ±IE75^WStbTtt. ^^7~ 
lOTJboT, 1~ 1 5H<D7ySiJS^ ! ffl&2* v O i 3( 
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5^;Ug, ^>^7DD7i-JHfM. ^-^ODA 
>->MWS. A"- 7 a d 7x^S9**tf4 H tifi-C 

[0 0 3 6] ±IE7;U3 + ->*;W3H— Jl'Stl/Ttt, wi 
l»2~13T?*oT, l~2 5ffl©7ySIftI 

h*->#Jl/#-.>l'g. ^>?7DDIh+y*;Vfc^ 
^>^7DD7i;*->Mfc^S> ^"7DD 
^'h^->7JJl'*— ^-7DDt^fW*->A)l' 

[0 0 3 7] IfcffSl^X-i:LTB7^iIfTf 

;u*tregs^ nfc^ >-tf >t. >&7~:t 9 . 

ifiTt) / <>?7DD^>t'>7,Jl'*>S7^t>. 2- 
Sfc«3 -*fc«4- hU7an^3 L M>if>^;i'* 
>^7-*>. 3, S-k'^h^nD^M^ 
^;p*>Bfc7=*>* t 4*»*»*bv>. 
[0 0 3 8] Sfe, ±ffi*7y*«****'***5HI* 

n^->s. 7->;i/*> 7->d*->«> t.;u*-;w*> * 
[0 0 3 9] -«5* (i) -e*3*x£j£# (A) o»* 

[0 0 4 0] 

[<bi o] 
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(1A-8) 



lit 1 1 1 




[0 0 4 2] 
[<b 1 2 ] 



40 



[0 0 4 4] 




,CF 3 



17 



HO-C>S+ -O3S- _ 

^CF 3 

(IA-18) 

OH 

s+ -o 3 s-Q 

CF 3 

OH 
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18 

\ Q F 3 C 
HO-Q- S t_ "°3 S - 



/ 



(IA-20) 



^ s Ho 3 s-<rt 



CF 3 
CF 3 



OA-22) 



F F 



HO^P^S^OaS-^-F 



MeO <L )) F F 
(IA-24) 



St -0 3 S-O^F 



OA-25) 



(IA-19) 



HO-OhS^O 3 S-0 



r 

CF 3 



(IA-21) 

CI 

F 3 C 



ho^0^s + -0 3 s-<Q 

^ 0 



CI 

OA-23) 



Ubi4] 

-sf^-0 3 S-l ))-F 



OA-26) 



„a_o-* OA-28) 



OA-27) 

[0 0 4 5] -*« 01) T*S*l*rt*MA) ®»* 



[0 0 4 6] 
[ftlS] 



19 
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F v F 





2 

diA-D 



F F 






2 -OgS-^^-CFa 



(IIA-2) 




S+ 







S+ 





C 8 F 17 OOC, 
S 2 -o 3 s 

(HA-3) 

O 2 -0 3 S-^^-OC 4 F s 
(I1A-4) 






?+<JH-s 2 _o 3 s 



(nA-5) 



[o 0 4 7] -«« (in) Tr*sn*js# (A) ©» 40 [0 0 4 8] 



( 12 ) 
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H-0-*-0-i^ 

(niA-D 

-K>'-0 



(IIIA-2) 



-0 3 S 



-O-S 



#512 0 0 3- 1 4 9 8 1 2 
22 




F F 

CF 




3 



a 





0-C„H 17 
(IIIA-3) 

CI 

CmA-4) 




0IIA-5) 



-O3S 



-C- 3 S 




CF- 



CF- 



O 

O-S-CF3 
11 

o 




MeO 



NHCOCeH n7 -O3S 
OllA-6) 





ODA-7) 

OMe 
0I1A-8) 



[0 0 4 9] Sfc> -SS^ (IV) ~ (VII) TfgS 

[0 0 5 0] 40 
[{fcl7] 



H 0 

s- 
o 



N~S-C 4 F» 
11 



02N 

-o 3 s 




CF, 



-o 3 s-^-Br 



Rd— C=N-OS02Rc 

CN 
(IV) 



* v^.CH 2 OS0 2 Rc 
(VI) 



o o 
II II 
Ra — S— S— Rb 
II H 
O O 

(V) 



0 (VII) 



[0 0 5 1] j£*, R a, RbH PI— Tfc^ftoTV* 
50 BSIbTV^TfeckV^TU-;^ §$bT 



( 13 ) 



23 



[0 0 5 2] RcH '>&<it>1007 7li : fXB 

/>&< tfc i t?©:7yj|tJiC?-*W**sST?it*3ftfc7 

x— ^"7^ P>S> $fc«7> h5-fe>*^ 
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24 

*/t«7;^-^>»**i"= -«3t (iv) - 

(VI 1) T«$^fi£» (A) ©#*l/V>*#09*etT 
[0 0 5 3] 

Mb l 8 ] 



10 



aN . 0 _l_H_ F o-rHr& 

° F F 



CN 



ova-1) 



OVA-2) 



U 

CN O 



OVA-3) 



CN O c ' V 



0VA-4) 



CVA-1) CVA-2) 

-&-!4-o-' "O-H-o- 

F /~~^ F o o o o 

CVA-3) tVA-4> 

O O V ° 0 F 



(VA-5) 



O O 
(VA-B) 



[0 0 5 4] 



40 Ut 1 9 ] 



( 14 ) 
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26 



NO, 




O-S 
NO z o 
(VlA-1) 




CF 3 




O-S 
N0 2 o 
(V1A-2) 




CF, Q COOCF 3 



N0 2 o 
(V1A-3) 



o-s- 

(V1A-4) 




o-I 

N0 2 o 



CV1A-5) 



OS0 2 CF 3 




[0 0 5 5] 



O o F. 

N-O— S 

O ° F 

(V31A-1) 



(V1A-6) 



[ft; 2 o] 
o 



O *~ F F 

(VUA-2) 



O 

CVI1A-3) 



CV11A-4) 



O 

CviiA-e> 





a cpocF 3 

N— O— S- 
(VIIA-9) 

[0 0 5 6] — iksc (i) ~ (vii) r*sn*«» 
(a) it. im$>^^t2mKK±^mmvxm^-rh^ 

©HJ^tCttU »#0. 1~2 0fift%, #*b<« 
0. 5~10it%, b<ttl ~7fi&%-T?& 

[0057] -isst; (i) , (ii) (Dit^mt. m*.\z 



T-&J*"T* * (111) 

50 ^St|[*fflViT^r#K'fb-&<fe^S:jS$ii-?>: 



13* 



( 15 ) 
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27 



28 



[0 0 5 8] (A) b 5 *B*3S£fc£tt 

ffibTt>«kV>. #%BJ© (A) 

*M©«ffl*«. ^Ht <J*# (A) /f©i©«»4 
SU) T, M1 0 0/0-2 0/8 0, »*U<ttl 0 
0/0-40/60, MCff*b<ttl 0 0/0-5 0 

%^T* { #£b<> SlC»Sb<«5 OXfiTFTNfc*. 

[0 0 5 9] ftt^B. &TV—VJ*HL* 

S + CF3SO3" 



[0060] st, ^n&osttjfcmxttftwiiojsw 

10 3, 8 4 9, 1 3 7#, ttlStttfftS 9 1 4 4 0 7*. 
#MBg6 3-2 6 6 5 3§, t#MBS5 5- 1 6 4 8 2 4 
#MBS 62-69263*. 4#MBS 6 3- 1 4 6 0 
3 8^, 4#^BH 63-163452*, &ffl«B 6 2-1 
5 3 8 5 3§, #MBS 63-146029 ^PCEt® 
jb-&#J*JBv>£ 

[0 0 6 1] ££K*IS#fF?fl3, 7 7 9,7 7 8*, dfc 
iW^iflgl 2 6, 7 1 2#^lCfB3i£©3fctC±t>BSE£f££ 

[0 0 6 2] #fl|UT*>i:V»Jgtt#*X«tt#tt©JWH 

Vi © ©#l * EAT C^Vf -5 . 
[0 0 6 3] 
Mb 2 1] 

Or 8 * C4F9S ° 3 " 

(z2> 



(-HD)r s+ c « FeS ° 3 " 



(z3) 



Or 8 * 

(24) 



[0 0 6 4] 
Mb2 2] 




(26) 



C e F 17 S0 3 " 




[0 0 6 5] 
Mb 2 3] 



(CD*) -55 * ciiF23C °°" (<0^ s * cF3CF2 ~ 0_CF2CF2S ° 3 



(z7) 



<z8) 



[0 0 6 6] 



Mb 2 4 ] 



[0 0 6 7] 
ME 2 5] 



( 16 ) 
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29 



30 



(Or- -vO "°' s 

(zll) O ° 




(z12) 





BuO 




+ C 4 FsS0 3 




(z13> 



(z14) 




(z15) 



(z16) 
[0 0 6 8] 
20 lit 2 6 ] 



Or 5 * 



CH 3 COO" 



(z18) 




sH > CF 3 S0 3 " 



o 

(z19) 



o 

(z20) 



CF 3 S0 3 ~ 



[0 0 6 9] 



30 [fc2 7] 



(17) #12 0 0 3- 1 4 9 8 1 2 



31 



32 



CF 3 S0 3 " rfTr^—o-J-cFg 



0r> 

o ° 
(Z21) U*> 

° o JL ° 

* O O ° 



-CF 3 

I 

O (z23) - - ( Z2 4) } 



o o o o 

(z25) (z2B) 



I II II 

— hs-c- 

I II 



o o 

(z27) 



O 



O ^20 . CN 



LL I4- ✓v^-nr* 



OMe 



O _ CF 3 ft 



H3CH2CH2C- s- <x N jQ^ N 

(z29) 

[0 0 7 0] lit2 81 



(z28) 

C 

II 

0-S-CH 2 CH2CH 3 



( 18 ) 
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[0 0 7 1] 




34 



CF 3 S0 3 CF 3 (CF 2 ) 3 S0 3 - CF 3 (CF 2 ) 7 S0 3 - 

(z3l) (z32) 

P r^P 

-TOVs+ CF 3 (CF 2 ) 3 S0 3 - MeO-(Oy S >r CF 3 (CF 2 ) 3 S0 3 - 



(z33) 



(z34) 



.^JUO yLO 

CF 3 S0 3 - CF 3 (CF 2 ) 3 S0 3 - CF 3 (CF 2 ) 7 S0 3 - 

( z 35) ( z 36) ( 2 37) 



CF 3 (CF 2 ) 3 S0 3 - CF 3 (CF 2 ) 7 S0 3 - 

( z 38) ( 2 39) 

CF 3 (CF2)3S0 3 - 

(z4l) (z42) 





30 lit 2 9 ] 
0 n-C 4 H 9 

CF 3 (CF 2 ) 3 S0 3 - 



CF 3 (CF 2 ) 3 S0 3 ~ 
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[0 2 0 1] £ft£>© (C) ttU6ttfl2^»tt. WTib 

0. 0 0 1~101I%> ffSKttO. 01- 
5lt%T"$i?>. 0. 0 0 lfig%*^T«±fSjteStt 
Yb-B-«fe©mira©^* t #6n^:v>. — ^, l ofiS%£ 

[0 2 0 2] « (D) 7y**#ffi»ttjMXtt5' , j3> 



92 



=f-<Dmis^m-t^mmi&M) ©v>-rnav 
3ttt«ja«*«±iB (d> wssttjwt 

iO. 2 5 0 nmHT. #1:2 2 0 nm«T©«Jt3taa 

*. Z.tl<b<D (D) #®?S143!l<hLT, 0Jx.«#$§BS 6 
2 - 3 6 6 6 3#, #WBS6 l-2 2 6 7 4 6§, 
10 5361-226745-^, 4#HiiBg 62—170950 
*f, 6 3-3 4 5 4 0^, 7 - 2 3 0 1 6 

5 #91 ¥ 8- 6 2 8 34§, &ffl¥- 9- 5 4 4 3 2 

9-5 9 8 8f, *H«&if 5 4 0 5 7 2 0 
^, l^5 3 6 0 6 9 2f, 1515 5 2 9 8 8 1^, |W|52 
9 6 3 3 0^, P5 4 3 6 0 9 8§, |p| 5 5 7 6 1 4 3 
^5 2 9 4 5 1 1^, |W| 5 8 2 4 4 5 1 ^IS$£©# 

ttftJibT, WjtSX7 hy7*EF 3 0 1, EF3 0 
20 3. QKftEBftSj&CMdM). 7D5-KFC4 3 0, 43 
l (tt3E^U-xA(«0». *#7ry9Fl7 l* F 

173, F176, F189, R08 (^cB*-f>+ 
(80 . U— 7D>S-3 82, SC101, 10 

2. 103, 104, 105, 106 («0 
St) , F-D-f VOWS- 3 6 6 (FD-fy5M (80 
St) «©7?;***aStt«lXtt->U 3 >m#MStt»J 

p-3 4 i («iBft*iji m) m t->U3>»M 

30 [0 2 0 3] #®JSttaiJ©ttfl!*tt, #?9J*>lCtt«jfi 
(*&#J£I&<) fc»l,T, ffSb<(*0. 000 
l~21i%, ±DfftL<li0. 00 1~111%T 

[0204] < (e) #mmM>*nmv>#&m&Mk 

^D^-fF, v-^D^-tf-/ >, ->^7D^>37y>, 2 

>, lfl/>^U3- J^y^^Jkx-^k x?P> 
40 yj3-)l' : Ey'X5 : ;H-fJl', 2 h*->X^;U7 

-fe-x— h, xfi/>yij3- ;w^yxg=-;ux— 7-;W7-fe 
t— h, yDtfw>^U3-;i/^y ^9frJ.—9fr. 7 
Dtfk>^U3-;i/^y^^^x-x;U7-t^-h, h 
;ux>, mm^9fr. JLtt^^k 9Lttx^;k ^ 
->yDtf*>SE^^)k xh^->7 p Dtf^->^x^;k 

Xfr\£>&*?fr, tf;ut* >S?x^jk \±fr\±ym.7u 

tf;k N, N-^5 : W^A75F, -y*9frXfr* 
50 [0 2 0 5] *%S^IC*5V^T«, *«*3«tl/T*|ji'f 
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>^y p-jkey *^jkx-7^k SLKxg^i/tf&fcjj 10 
ntfi^yya-jkey ji^x-f^kr-te^- K x 

fMh + ^am-h. 2-^sy^y>, y-zT 

^Jk*;k**vF#£W-5;i ;ine>©rt 

K x^JUxh^vyntf^-^-h, 2 -s\7?;>, 

#lc»^L<> ^ntfp>yu a-;k&y pi^kx— r 20 
;k7-fey— K x^;Wx h+->yatf^-^.— k 2—^ 
7* y bv>. *tt»*frWT**JWi*tt 

3t***L&U»»UtflDS-&Jt (11) tt, 1/99- 
99/1. ffSK(JlO/90~90/10, HtCff 



94 



il<«2 0/8 0~60/4 OT&S. 

[0 2 0 6] < (F) tt#fftt«F«&.il:ft;£-<ttl>*Ki|§ 
©#5>S»tf#tt«jaE#»«U (F) WKDftmiZ^OftML 



2HPS3 0 0 O£lT0)ft)tBjke£HM&1 



r (F) tt#tftt*»llJl:flrt 



•SClt^JfS LVi. 2 2 0 nmfiTF©S&tt£feT 
S-e-^CVife*, Proceeding of SP1E, 2 7 2 4,3 5 5 
(1 9 9 6)JCE«SnTV»*tt»*W4aS*^tr3-Jl'tt 

v>. msm&t* mm£.m&£VTi*, (b> 

#«H£«fl6 © 4: H 5 TiKW L t> © £ m*® t> Otf* 
6ti*. (F) tt^tt**fi±fls-e-*i©*Hf«tt, » 
*Kli3 0 0~3 0 0 0, 3Efc«F*b<tt5 0 0~2 
5 0 (F) tt#fftt8ffH±fc£-4fe<Z>j&!lDft 

*L<!S3~5 01I%T$!3, <k L < « 5 ~4 

oii%r*^. ktk (F) ^»«?tt^«E±{t:-&^ 

[0 2 0 7] 
[ft7 8] 
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COO-t-Bu 



t - Bu ^o^°KI)4^C)- 0 ^o- t - Bu 



HO' 




•q-CjHs 



o 



OH 



[0208] < (g> r;k*7>j vim&ffim>*?£W<D# 
(d) mz^m^T)i%vmmmz.p]®t£ffim 

UTte, 0 0 0~2 ooo oig©;*?^^ 

WJ£9i. #^fi3 000-5000 0g^OJt5'J h h'D 

**T€TS*«. Cltie.«2 5 0 nm^T©^tC^LT!RJR 

#f SB * fc « H 7 -f x v =5- > ^Wtt(S]± ©fc « iz*m. X 
W \z ItmftMfk £ fc v > JfiSliSlfMb* JH*iS * * 

^s© 7^u;wttx^5rjKiDttnsftf*aii»fs 

[0 2 0 9] <-t©ffi©aSiPffl>**W©*S?S!«3ttt 



COO-t-Bu 




COO-t-Bu 



30 (D) J&#&*OjKE«ttflU ^fSiS^J, &tf5MMJcfc 

fts-e-fete, 7iy-;i/ttOH^*2<i^±, xra*;^ 

1 iWtt^^i 1,0 0 0 

ffijitt'fb'&*©»* bv>sani«tt, (b) m<D&m\z£. 

Kfc*#bT2~5 0li%T*0, SetC»Sb<«5 
40 ~3 0li%tS*. 5 0fig%£jg;^;fcm;&DfiT«, 

[0 2 10] £©«fc5fc#f Si 0 0 0KT©7iy- 
Mt&mt* 09*.«, #i¥4- 1 2 2 9 3 8, 
2-2 8 5 3 1, *H4#fFgl 4 9 1 6 2 1 0, W#fF 
^2 1 9 2 9 4«KlE«©#ffifc##K:LT. ^JK^C 



( 
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> # >K , -> * d ^ > vts ft t* im vf 

[0 2 11] *%BJ|c43V^T«, ±E (D) 7ym%X 

;vx— ■ rJk * 'J :**->x^ I/>^r7 U ;i/x-^;k 

©tf >J ^-^->x^ V >7)1>*)UT u ;wx— r-;i/^S, jH y 
t+-/ifV> • #y:**v7ntfV>:7"Dy?xi#y 

v-is, yjuf^^y^i'-K yjuf^^yvt 

tyti/x-h, y;i/h*^>h'j^-i^x-h, y;nf^ 
>h<J7f7I/- KS©y;Hf^>IBWKx^T-;i'«. 
<Sy ^v'X^ly^yjl't*^*:/ K ^'J* 

^yxf 1/ > y ;Pfc'^ ^ ajr t- K 7t?u^+-> 

x^l^y^tr^^y-T^Tly-K #'Jt*yXf 

^>y;ut*^ > h 'J ^x— k #y ^-^->x^i/>y 
;nf * > h y v- h 3?©# y t*->xf > y ;w 

* -s n t % % . n n & ©#® jgttai ajms-csam 

[0 2 12] <«ffl*S>*»*©«3tttt»*«ia. -t 
flE©j^*Brjfc©***ai, #*b<tt*HEfi£-»aifc 
W*U *©±5»r0ffi©3d**±fi:tt#UT^Vi*. 

>«w ii^et-, n-^-<p©3ia3tta**j*»c 

.tO^fS. ^fS©VX^$rjibTS7tb. 
tt, »* b<«2 5 0 nmtAT, iOff £b< tt2 2 0 

nmetT©ft*©a»^*'r**. m&mz\t, KrF 

X+yVW- y 5 — (2 4 8 nm) , ArFI+yVl^- 
17- (19 3 nm) . F,X^y7k- If- (1 5 7 n 
m) . X*, m^H-AV^VfSn*. ArFX+v 
Tlx— tf- (19 3nm) bv>. 
[0 2 13] Sfcifrctt. S«t^*^c©«k-5irfflVi 

A, *ttfc*iJ*A, IKtt^-hU^A, / r^m.±YW 
A, **iM'BW-hy i !7A, 7> ; &x77K^©^7;i' 
*U!S. X^;P75X n-yDtf;U7 5>^©^-7 

r7 5>l, h'jxwsx ^^;i/v?x^ji/75 > 

#©|g=7 5>gi> ^fJl-X^;-^7i>, h'JX 

^y— ;U75>«©7JUa— ;W7S>^ r^^W 
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7> ; &xC7Ah h*n^->H, fh^xW^XvA 
t h'n+->K^©^raiSST> ; E:x^Ai&. Ko-;k if 

"i"*!! fc*t*C#*. SSfc, ±E7Jk&'Jtt**#fc7 
[0 2 14] 

[fUJSfliJ] JUT, *»«K*^V»T**W***»«C« 

grr * a*, *^bj ©$gH «hm0>j c «t o t v> s s m 
io issn&i^. 

[0215] c (a) tf#T?a*3tettR£iw©-&jaa 

X^A^©-&ric) ^>^7DD^>t>7WxWD 
U H 2 5 g **»T^ 9 J —)V 10 0ml 

&%i o o g ^< vmxtz. m&-c3mfflm.w?z> 

X^A^©^«**#e>nfe. i©MS7MXyA 
3— Hx»>Att[t©iB35SIKfflV»ft:. 
20 [0 2 16] (hU 7iXMMX'7A^>^7Dn 

^>-fe>x;U*^-- h©-&^ : MfcM (IA-1) ©-& 
5?7iX^M+yH5 0 g£^>-fe*>8 0 0m 

llC^^it, ^ntC±g-ft;7;i'5X^A2 0 0 g£Jfl 

A.. 2 4B#P^S«tbfc. KJ&«**2LClJ)r3 < K> 

JimcJSig^ 4 0 0ml £J0;LT 7 0 1 0 #2D 

J»bfc. ^ ©*^S££@t^X^JW 5 0 0ml TTtfcJSHy. 

^>agbfc^:{C3^'(b7> ; &X^A2 00g£*400m 

1 IC^«bfcfe©^Jax.fc. «f(Hbfc»#*5flSl» *^Sfe 

bfc»»ttx^;i/T?ife*, t b y 7ixm^ 

30 *x"7A3-i?^7 0g#5n&. h y 7 x x;i^;w 
fcyAa-^no. 5 g^r^^y— ;n 0 0 0m 1 
K*#S-S\ u©»fl;SEfcffil 9. ig*M. SrS 

•p4wra«^bfc. »«*5au, ^ntcii»s©±ia 

-C-g-fife b fc^ > 9 y n d ^ >if>7. >^-x h 7 y 9^ 
;W7> ; EX^A4fi©^5rJP^fc. S««S*ISb, - 

%Th5/5 1 Jl'7> ; EX'7AtKn*yH*W, 

ffi^-r^t h U7xx;U7.;i/7jsx>>A^>^yDD^> 
40 -t:>7.;i/**-h^#^nfc. 

[0 2 17] ( h 'J 7 'J -MMX-5 A'O^ 7 D D 
^>-fe>*JU**-h©-&J«: (I A- 9) t 

(iiA-i) £©*!•&*»©-&*£) hy 7y-;ux;i/*x 

^Ai7Dy>*50g (FlukaS, h'j7iXJ^MX 
vAyDUH5 0!K*M) 4*5 0 0ml ICjgfSS* 
jmCiSfifi©^ >^ 7 D □ ^ >if h 7 

y^;P7> ; &xr7A^©^$:toK.-Si:ffl«*«A^{±i 

ft**, SSJSI-rSi: hU7U— ;PXJl/*x^7A^>^7 
50 DD^>t>7M*-h (*#:^J (I A- 9) , (II 
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A-l) t-f -5) wt^nfc. 

[0 2 18] (J? (4-t-75JP7x^M 3-h'r 

(I1IA-1) <D&f&) t -75;U^>if>6 0 g, 3 
^K*'J9A3 9. 5g, S«8 1g, 5?£nn 
/^>17 0ml&I^U £ftfc5k?&TiB8KBft 6 6 . 

iat?i ommmftvtc. £js«£2k»t. *5oomi 
£jo;t, dn^^^nD^^>-raai, «aMs&&aK* 
*?-mj»>a. *T?ife*bfc»]R«rr*fc5> (4- 1 - io 

75^7injl/) 3— Hn9A«IBKft3&»»6n/t. 

*5 0 0ml*M, ilftSrv^nD^^T&tB. * 
5 %f h Jl'T^-^A t KD + y K« 

*, &^*-cft*bfca3B»-r*ty (4-t-j = ;u 

[0 2 19] [(B) I3t»-C**»IB©-&|«] 20 

(WIS (1) <D<£f&) 
2-*^)V-2-7¥-?>^)ls*??V]s-ht. 6-e 
ndo-hKD + yh'-^D [2. 2. 1] 
2 - e n d o r-7?h>©5-exo 
-*^Ul/-hi£ ; &;Wfc5 0/5 0 ©fiJ-&T?tfcii 

N, N-y^Wth7S H/fl-7h Hn75 
>=5/5fc»*t, »ifi2 0%fflWl0 0m 
1 fcHttbfc. 6-endo-hFDtybyi'D 

(2. 2. 1) A7"?>-2-endo-AW>K- 
r-^P h>©5-e xo-^?i7Ul/-Kl 6-e 30 
ndo-hHD*->hy7D (2. 2. 1] -^-f^>- 
2-endo-^;UJJ?>K^T-feh + ->-5^ h>fbb [0 2 2 2] 

fct£, 7-fe h*->*£b FP+->»lC7;U*UiD*^ Mb8 0] 

CH 3 CH 3 CH 3 
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«fc9£-fi£b;fc<b©£flf^fc. J. Chem. Soc. , 
227 (1959), Tetrahedron, 2 1, 
1 5 0 1 (1 9 6 5) %m.<Dj3&\Z£-3lt. Z.<D&m\Z 
fDfttt«I»«V- 6 5£3mo 1 XJo*. Z.tl*g.m 
»ffl«T, 3«fM^H-T6 O e Clrj0S*bfeN, N-v* 
r-7S KlOml K«rFb&. «rF»T«. R 
fcm* 3 ttffljfttift. SgV-6 5$lmoUSJDU 

b. 3KS*3Lfc|l*r» *rtiJL&efitlW*&IS<KL&. 
C"NMRd^^fefc#»JV-ffi^«5 1/49T$7 

tra«icbx, mm (2) ~ (hi $r-&^bfc. 

[0 2 2 0] JJTF, mm ( 1 ) ~ (19) OM&ZHk 

[0 2 2 1] 
Mb 7 9 ] 



CH 3 

Jc-0 ?H 3 



FH 3 



39 



(1) 



C— O 

• 1E9 



-fCH 2 -C- 



CH 3 



CH 3 



C-O v 9 H3 

15 



-(CH 2 -CV 



,c-o. 



H 3 C 



(2) 



c-o CH 3 c-O C-O C-C 




(3) 



[0 2 2 3] 
Kb 8 1 ] 

CH 3 



CH 3 

/ 



Y 2H * 

19 



-fCH 2 -C-^ 



(4) 



[0 2 2 4] 



Mb 8 2 ] 




50 



( 52 ) 

101 

CH 3 CH 3 [0 2 2 5] 

c-o 9 H 3 - c-o P 13 



CH 3 CHs 
-eCH 2 -C^ -tCH 2 -C-)^ 

C-O ? H a^ C-O n _ 10 [0 2 2 6] 

0 >iQ I,t841 



H 3 C 



H3C 

(6) ° H o 

CH 3 CH 3 CH 3 



ne -""^ ^ 



o 

(8) 

[0 2 2 7] [{b 8 5 ] 

CH3 CHs 

-t^-C-k- c^ 0 " 2 " 0 ^" -t CH2 " d ^ 



\' m C^H* v \' n 4 \' p 

-19 



(9) "o 

CH 3 CH 3 CH 3 

-o 9 Hs ^ ,c-o. _ c-o 



o 



(10) °~^o 



[0 2 2 8] 



(11) 



CH 3 




O 

[ft 8 6 ] 



-t cH =-<fr- ^^-^ -f cH =-<v 

(12) ° o 
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103 104 
[0 2 2 9] Ut 8 7 ] 

CH 3 CH 3 



"<3 

(13) 

o 

[0 2 3 0] 10 [ft8 8] 

CH3 CH3 CH3 



-'-°39 °'" "' 



C-O. _ C-OH 
O 




(14) °"^o 

[0 2 3 1 ] [ft; 8 9 ] 

CH 3 CH 3 CH 3 



~.. 3 ~< 



C-O. _ C-OH 



(15) 

[0 2 3 2] Mb 9 0 ] 

CH 3 CH 3 CH 3 

-t^-c-k- -e^-c-hr -i CH 2- c x -)r 

^C-O ?"^ * C_C \ ^ ^C-0-(CH2CH 2 0) 2 -CH 3 
O " ^ ~ 



39' ^ 



(16) o 

[0 2 3 3] Ut 9 1 ] 

CH3 CHs CH3 



-t^-ct -(C^-C-)^ -^H 2 -cV- 

ID 0 ^ 



(17)°-«b 

[0 2 3 4] Hb 9 2 ] 

CH 3 CH 3 H CH 3 CH 3 H 

HCHa-C-H iCH 2 C-)- -fCH 2 C-)- _icH,_£-A_ "Phfe C-)- -(CH 2 C4- 

ho |=o ho ^ ■ ' ho ho 

? ? 9 A ^CH 0 0 

HO o HO 




(18) 



(19) 
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[0 2 3 5] &11CWJB (1) ~ (19) (DmiMLM 

[0 2 3 6] 
«1 









(i) 


5 1/4 9 


7 2 0 0 


(2) 


4 0/6 0 


113 0 0 


(3) 


5 0/1 5/1 5/2 0 


6 4 0 0 


(4) 


5 2/4 8 


8 5 0 0 


(5) 


3 5/6 5 


1 4 5 0 0 


(6) 


5 0/5 0 


1 0 5 0 0 


(7) 


4 9/5 1 


7 6 0 0 


(8) 


4 9/3 1/2 0 


1 2 5 0 0 


C9) 


3 0/5 0/2 0 


1 0 3 0 0 


(1 0) 


3 5/5 5/1 0 


1 4 6 0 0 


(1 1) 


4 0/4 0/2 0 


1 3 7 0 0 


(1 2) 


3 5/6 5/1 0 


5 6 0 0 


(1 3) 


4 0/6 0 


9 3 0 0 


(14) 


4 7/4 5/8 


8 9 0 0 


(1 5) 


5 0/4 5/5 


7 10 0 


(1 6) 


4 5/5 0/5 


1 3 2 0 0 


(1 7) 


4 0/5 0/1 0 


6 9 0 0 


(1 8) 


4 0/2 0/4 O 


1 2 3 O 0 


(1 9) 


4 0/2 0/4 0 


1 0 5 0 0 



[0 2 3 7] -&<£#J (2) mm ( 2 0 ) ©-&j£ 




coo- 



[0 2 4 1] ±|EiH«fcbT«flg (2 1) 



(3 



10 



20 



30 
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2-^^-2-7^7>^>^?^'J|/-h < TIB* 
7 V— £ 4 0/6 0 (D^ttTttii^* ^MUX^Hr h 
>/fh7hKn77>=5/5l^ftL, @»#$t£ 
2 0%©*gj£l 0 OmL&WIJBLfc. Z.<Dmifc\Zft}ytML 
IMV- 6 5£2mo 1 *Jd*., ^^$:li#B^T, 

4B#m^itx6 o x:\zuamistz t^K^^f h> 1 o 

flEV- 6 5£ lmo 1 XSSflnb, 4S*M«»Ufc. RJ£ 
»7«, RJfc«4*fi*T»»U IS*/1SOT"d 

tfji/7Ji/^-ji/= i / 1 (Dm-&mt&3 Lt*#r. wait 
fcafi«Hrea*an& (20) snuKLfc. 

[0 2 3 8] 
[ft 9 3 ] 




[0 2 3 9] MM (3) »Ii(3 1)^)S 
TIE^yv- MJC^E^it 3 0/2 0/5 0) 43 

itfTHF (SJS5SS6 011%) Z-tertyZfJV???. 

^Ufet^3T?0^M*1±Sa5'v ! *;i'BB^JV- 6 0 

i£2mo i %jn^.s^^^^s-e-rc. i 2^mmmh 
^SRbfcm. ^+ir>/-f y^ot^TJio— ;p= 1/ 

i) 

[0 2 4 0] 
[<b9 4] 



coo 



o 



o— o 



o) , mm (3 2) ~ (39) Rzfitmmmmm u 

0) ££-j£bfc. Wig (2 0) ~ (4 0) ©$ifi 

CH 3 CHs 
-{CH 2 -c4- -f CH 2-?-)~ 

c=o 

I 

o 



40 £jj*-T. 

[0 2 4 2] 
[fk9 5] 



,CH 3 





(20) 
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[0 2 4 3] 



UK 9 6 ] 

CH 3 f H 3 CH 3 

HCH 2 -C-H -fCHa-C-)- -(C^-C^- 

r° r° 
o o 



c=o 

r\ CH3 






OH 



HO 
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(21) 



CH 3 

— [CH 2 'Cj— 

ho 

o 

H 3 C CH3 



CH, 



CH 3 
-(CH 2 -C-)- 





OH 



HO 



(22) 



CH 3 
-(CH 2 -C-)— 

ho 

o 

H3C CH5 



— (-CH 2 -C-)- 
O 




CH 3 
-(CH 2 -c4- 

o 




OH 



HO 



(23) 



[0 2 4 4] [it 9 7 ] 

CH 3 H cH 3 

HCH 2 -C-i- — (-CH 2 -C^- -(CHa-C-)- 

c=o Ho b° 

0CH3 




[0 2 4 5] 



OH 

[<b 9 8 ] 



(24) 
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CH 3 

-<cH 2 -c-r 

c=o 




-(-CH 2 -C-}- 




( 56 ) 



CH 3 

~(CH 2 -C-j- 

0 
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-{CH 2 -C-f- 

o 




OH 



HO 




(25) 



CH 3 
-(CH 2 -C-^ 

c=o 




CH 3 
— (CH 2 -C-)— 

o 

H 3 C-hcH 3 



H 

I 



-fCH 2 -C^- 

o 



CH 3 
-{CH 2 -C-j— 

ho 




O-^O HO 




OH 



(26) 



[0 2 4 6] 



H 

I 



Ut 9 9 ] 



CH 3 



-(CH 2 -C-)- -fcH 2 -C-f- ~(CH 2 -C^- 

h° r° 
o o 



c=o 

6P H 3 




OH 



(27) 



CH 3 

-{CH 2 -Cj— 

ho 

O 

H 3 C CH3 



CH 3 

I 



CH 3 



ho 




c=o 

I 

o 



CH a 
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